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Abstract of JP 2002212833 (A) 

PROBLEM TO BE SOLVED: To provide an inexpensive polyester combined filament yarn having 
excellent thermal stability, good operating efficiency, and excellent safety. SOLUTION: This polyester 
combined filament yarn is obtained by carrying out polymerization using a catalyst containing 
aluminum and/or its compound and a phenolic compound or a phosphorus compound. 
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ert-7'f-7k4-t FP^-5-7f7k7xX/k 7°Pt°:t 
x/M-df-^} xf-;kl -2,4,8,10-rF7^-fXh°p 

[5,5] ^yfHy. 2,2-b'X [4- (2- (3,5-^-tert- 
7>;k4-h FP^yy-^-f/kh'f J') ) xF^y 
7xX/kl 7°p;\°y s /3- (3,5-^'-tert-7^-4-t F 

pdf>-7xx;i/) 7nt"^yim;nxf;K tF 
5 d rX-(^f-;k3-(3',5'-v ! -tert-7'f-;k4-h F'P^f 
v 7 x x;k TP t°3f *- F ) 7 7 y 7 7 fy/H- 



(3,5- y-tert-7'f7k4- 1 F P^ v 7 x -/W 7°P t°;f 
F , 1, 1, 3- F 'J X (2-7 f-/k4-t F'P^f y-5-tert- 

7>;i.7 x -}V) 77 y . ^w^y-t'x [3-(3. 5 

-i/-tert-7f-;k4-t F'P^f y 7 i-iH7n^^- 
FL Xf-yyt"X (jf^yxf-yy) tX(3-(5-tert- 
7'f-;k4-b FP^rx-m-Fy/WTPh^^-F). ^ 
T7 ^ V y h"X (3- (3 , 5- y'-tert-7^/k4- 1 F P * y 
7 x ~M TP fcT:t*- F . F y xf-y y 7' U a-/kt* 
X- (-3- (3 ' -tert-7f-;k4- t F P^ y-5~7 f7l/7 x X 
;W) ) 7° P fcf**- F . 1,1,3-F yx[2-7 f-/k4- (3- (3 , 
5->-'-tert-7"f-;k4-b F P * i/7 x -)\>) 7°P h°5fx;P 
^-^r ^] -5-tert-7'f-;U7 x -IV) JIffJ •! 

it"#l>„ ^^^tfO^fe, l,3,5-Fy7^-;k2,4,6-F 
yx (3,5-^-tert-7'f-/k4-t FP^f^y^) ^ 
7-y>. f F 7 d fX-(7.f-;k3-(3' ,5'-i/"-tert-7"f-;P 
-4-bFP^y7xX^)7Ph''^^-F)77y. f-* 
^X^-l/7-t"X[3-(3, 5-i>-tert-7'f-;k4-h F'P^r 
y7x-W7nt3t^-F)*iKU>. 
[00 15] Ztlt><V7xS -/Vmtizy® ?r ^ 'J XXt- 

^fi^etiSlnrti £ fc t J: -jT 7;WS Aft^tt 
^KvSlx^'rfiii-tl. t fcfc, tt^t^Uxxr^ 

[0016] *^«07x7-^^ft^BlOffiffl*fc L 

Ttt, #4»m.^yxxr;^^^*>^^ffi^^ 
^y^fc*co*^^y«^^«^xx< y 

l,zMl-X5xlO-T^.01^/vmJtl< . JEfclEF* U< 
141 X 10- 005* A'T**. 7x7-A 

[0017] *«^05fiilB^jtt«IE*ffi)St& -U 7ft-&!ft 

*X7 a vm&tofrt&hfti m\fiiz>-mttz\& 

[0018] *m^o*x*>WMk&to. *X7 
-f yis^t^s *X7 * y***rA F*fk^*. 3S* 

X*7B£M^K ^*X7^7K^^. *X7^ 

y»ft^«ktt. «i«iTK ( 2 2 ) ~ ( 2 7 ) f 

[0019] 
[ft2 2] 




[0020] 
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[0021] 
Ut2 4] 



[0022] 
[^2 5 3 



[00 23] 
HH2 6 3 



[00 24] 
Ut2 7] 



— P-o- 



[0025] ^m^x^ymmt^m L-Cti, M 
Hi, ?ii-)i>*x-fcy®. : Jxj-)i, ^i-ivt^ym^ 

i/iv* yWi/t wvfcxib yWJ^fV 

X7 4 yEtti-fr. y"7i-W^7 -f y|7i-/K 

7 x -iv-frx y i ym, y x -frftx y 4 yW* ?-;k 
7 x -;w?^ 7 ^ yS7 x 4r*W»*i* . *^ 
Woxzy 4 y***M vsMk&kb LTtt, Witf. 

y'7x-M^7 4 yttV-i h\ ^f/l/y'7x^W 
X7-fmtO\ h'J 7i-W7 

7 -f yfaMk^ft. *X7 * y*ffc#fo*)4rcU\ *f§ 
HJcr)U Xfc^Ji: ftfi, TfB^ ( 2 8 ) ~ ( 3 3 ) T 

[00 26] 
Hfc2 8J 



OH 



[00 27] 
[ft2 9] 



0° 



[0029] 
Hfc3 1 ] 



[0030] 
[ft3 2 3 



P~CH 2 -CH ? -I 



[003 1] 
Ht3 3] 



CCCH3) (afc) 7 ]tf 



[ 0 0 3 2 3 ±15 Itz U y-ft^fljO^'Tfc , 5r#8S!f >i 

i o o 3 3 3 it, *fKH<oaw^«HSE*«jar6 y V 

UTii. TEHfcS ( 3 4 ) - ( 3 6 ) 

[00343 
[^3 4 3 

PC^RWXOR 3 ) 



[00353 
Ut35] 



P(=0)R'R 4 (0R 2 ) 
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[00 36] 
Hfc3 6] 

[00 37] (5$ (34)~ (36) «f, R',R 4 .R 

fcttr s ;mz<ktsmm -5 ocombmmzm 
[0038] *m&mm&tmt:iM.+& y 

kUTWt, JJE* (34) - (36) Ri, R 4 s R 

5 . R 6 ^#i§«)t^#-r?»st-*i.ft^ft^fc < 

[0039] *%BH«aiB#«HSES:»JSi- 4 U >it^M 
blXli. mUS, 7^*x*7§?S>'7^;K 

7i-^*X7^i, 7x-;l/*X7^7lg7f-/k 
7x-WX7^l7x~;K > > '7x-7l'*X7 -f y 
**1H H, /f^y'7x^^7-(y«f^ H, 

h U 7 4 hM H*if*«Wf . 

ztih<no%X\ 7x^x*yfy7f;k 

[0040] *^BJcO ij yfc£ft<OtSJH*i: UTJi. ft 
^ti-g.*f , JX7.r;^^^*>^^*^^>K : 5r 

5x10-7-0.01^^* L< , HCJF4 L< (iixio- 6 
-O.OOK^-Cfcft. 

[0041] *»BH<OSBMI«SE*«)a-r* 7x7-^ 

*X7 4 yB5frffc£»k *X7 -f y:**iM F 
SMfr^k I6*x*yl^£ftk £*77 * y»*ft 
*X7^7^ttim^&l>f¥«®mi>HI 

±«7x7-/H$£ll-#Wfc#fS*x*yl?^[; 

U\ 4fc. *%Hj^s^«^«-«.7xy-^ 
ajSR-^rtt^rf * u >te&tob lx\&, tehr 

* ( 3 7 ) ~ ( 3 9 ) T»3*l*fc-&»fcflJV** fc ttfc 



[0042] 
[fc3 7] 

PC^R 1 COR 2 ) (OR 3 ) 

[0043] 
[ft3 8] 

PC^R'RW) 

[0044] 
[ft3 9 3 

PC^ORW 

[0045] (?t(37)~(39) * s Ri(i7x7- 

;t*£*tr l ~~ 5 0 <9MsJc*S, 

J: t/7 x 7 -;u»**tr«8IS» l ~ 5 0 tfx&Mfc 

R 4 ,R 6 ,R 6 {s-eti^*i:t7]<*, mm 

1-5 0<o#MbK*^ *iaii3t{iAnyy«*fc{i 
a i - 5 o tf>#ft#***af . r 2 , r 3 a-eti-mtfl: 
>va* isAttK*MX&*tiaam. 1 ~ 5 o<oiwfc 

***«:**-. fc£U Kft**»i*tt«a«»^^n 

<\* ^m^mmm*?? x 7 ^ivmm^m 
mmtA,x\^x%>ix\ wbwco^b? uittei 
x^xi>z.\<\ ) 

[0046] *5WW>7 x 7-;^Sr^]-^rtfc*-r 
4yyfc£»iLTtts Mil P-tKn^fy7x- 
;l^*x*y®, p-h Kndf^7x^;l-*x*>-K>>'7 
p-b Kndf^7x-;l^*x*yK> ? xf-;l^. p 
-bHn=3fx7x-;l/*x*y^^7x-;l^, b'x (p 
-tKn^fy7x-;H *X7-f yl, b"X(p-bF 
n=3f^7x-;i') *X7-r y^f-;K b"x (p-bh" 
n^fy7x-/l') *^7 ^ yi(7x-/K p-b Fa* 
y7x-/|/7x-WX7-fyl, p-bFn*^7x 
^7x-MX7-<yI/f;K p-bFn*iy7x 
-;P7x~MX7^g7x-;l/, p-hHn^fy7 
x-WX7<yi, p-b Fn* y7x^WX7< 
>-l?7f-;K p-tFn^fy7x-;k*X7'(yl7x 

=.)W bx (p-tb'n^x-W *X7'(y« 
IMF. MIX (p-bHn=5f>'7x-;l/) *X7^ 
fA\ h'x (p-bh*ndf^7x-;l-) 

X7 ^ y*wt v. nxtrmft ( 4 0 ) ~ ( 4 3 > 

TIES (4 2) *C«8^4fl:*«tJJ:Vp-t Ho^i/ 
7x-;l/*x*yK^'^f-;^i: < KJff* U\ 

[0047] 
[ft4 0 ] 



(fl.l))02-212833 (P2002-212833A) 




±ISO^ (4 2) [ZX^flhit^t LTfi, SANKO- 

220 {^jffia&m) mmxib&. 
[0051] ztitoyxs-n&im-frmkitt 

[0052] *|&HJc7)7xy-^gl5&[iI— JH^rtKfrt 

co£ffif&3-~ v b <W£/MRK#fLT5x 10-v-0. 01*^ 
*<» 4 t < , 5Et # 4 b < til x 10- 6 ~0 . Q05WX'fo 

h . *«BH-ctt. u fc bx y yo^im-ft^ft 
Siu^j >tt&mx% & u v^itst^i « , u 



[ o o 5 3 ] jjewsu >-lfc£fto*-ci, &r 

*«4IW***, Li, Na, K, Be, Mg, Sr, 
Ba.Mn.Ni.Cu, Z nfr&Sffi3*lfct>0£JI! 

0*>, Li, Na, Mg#fc<fc3iFiU>. 

[0054] *%mcDm-mmmm~& u 

ft^*f: LTfi, TTEHIW (44) "TSSftS-flteft 

[0055] 
Ift4 4] 



R 1 -(CH 2 ) n -P— O- 
OR 2 



IW (R 3 0-) m 



1 



[00 56] (5U4 4)(k R'{i7j<*, HaHfcl- 

R 2 (i. mm^omiw 

0O&ft#3§££SH-. R 3 ii. StIl-50 
rtfc^l/£*tfD8R» 1-50 e>0WbK*£&5SW. Hi 

4firrc**. Mii(Wi«*iwf*yMW. m* 

±Kcdr> 7i-/K i-^7f- 

;k 2— J-7f7K 9-TyxU;K 4-t'7x-;K 
2 - 1'7 x ztfftZIPWrhtlh . ±IEC0R 2 i; LTfi 
tfiRif, **, ^^S, xf-/>S, rnt/H, -f V 

rnt;«, n-7'^k«, sec-/f/«, ter 

W&%tltz7x. 7 , -CH 2 CH 2 

OH^SSftS^tiW R 3 Q-t 

bJJry^r^jvT^byAtyKZtfm-fhtih. 

[0057] JJEHRS (44) T'lS£tlMfc-&»OEf 
TIB-®* (4 5 ) -C*SfL4fl:^ftA»fe3!S?S 

ti&>j?%<bi>~nm^z>zbmtb\\ 

[0058] 
[ft4 5 ] 



(£2))02-212833 (P2002-212833A) 



0 

4-o- 

0C 3 H s 



M (R 8 0') m 



[0 0 5 9] (£(4 5)*, R l tt*», 

**£*git. r 3 «4, **, aasRi~5o*>*fc* 

1 ~~ 5 0 0>JWfc#** S£t . Hi 1 J3Lhtf> 
Sit ■J40*fclil£U:«aHfct«L. l+m(44lirpe 
*>6. M{i(l+ra)ffc^JR#f-:ty£St. 

«4y^ o^^f ^mmmm^mmm^y x x/k> 
;k 2— ^7-^/k 9-ry^u;K 4-t'7x-/k 

2 - h'7i^ i'^W^ns . R 3 O- b IXitmi 
if, *KflSft-f*y, r^as-M*^ r^r-h 

[0060] JJBS (45) W+Tfc , M#, L i , N 
a, K, Be, Mg, Sr, Ba K Mn, Ni, Cu, 

U*. itt^<7)a*>. Li, Na, Mg# 

[006 1] *^<7)U y«A«»ft;^«Ii: ttii, U 
f->7A [ ( l —fy*)V) ^f/W^^^Ixf;!/] , 
[ (l— *-7*7l0 ^f;^x*ylxf 
;H , 7/^-/-)i,t^ [ ( i—^7f-/y) j<f7ytfx 
*y®xf-/y] , #y>7A [ (2— f7f-/y) *f-Atf 
Xtfy®X?-;H , 7^y^At"X [ (2-7-7f- 

/y) y<f-;y*x*yKxf-/y] , Uf-7A [^yy'/y* 

-f/y] , v^y^At'x [^yy*;ytfxtf ygsxf- 
;H , ^ij'JWW [<yy>*x*yl?x?7y] , 
xhnyfwa [^yy'/Wtxtfyigx^y] , v 
ytfyt'x KyyVytfxtfyKxfvy] , ^yy^* 
x*ylH-M;<7A, v^y^At'x [Xyy'/ytfx 
*ym , t-moa [ (9-ryxy/y) ^/y*x 
*yfxf/n , 7^y^At'^ [ (9-ryxu 
;y) ;<?-/ytfxtfygsx?-/y] , ^hy>7A [4-tF 
DJfy^yyMX^yixf^] , v^yWt'X 
[4-t Kn^y^yy/ytfxtf:y$xf-;y] , -^y 
^a [4-?nn'<.yy7y#x*y®7xx/y] , 
*y>?At"x [4-^nn'<.yy;i'*x*yixf 

;H , v^y^Afx [4-75y"<yy'/ytfx*y 



>7AfX [7x-/V*x^>-lif;H , ffiiSt'x [7 
ix;y*x*ygxf-;y] &k>W£>til>. ift£><o 
4>T\ Uf-7A [ (1-7-7^/1/) ;<f-/y*x*yffix 
f-AO , ^h'J^A [ (1-^7^) -*f-/y*x*y 
g?xf-/y] , V^y^At'X [ ( i-^yf-iv) x+ 
;^X*ylxf;k] , IWA [^yy;y*X*y« 
xf-/y] , -fhU^A Kyy7y*X*y»xf-/y] , 

[<yy'yy*x*yffixf-;H , ^y 
y'/ytfxtfylw-hy^A, v^*y7At*x [Xyy* 
/y*x*yig] **i:<(cJEF*U*. 

[0062] ^wmm^mmm-^w^m u> 
y y-fc^Hrc** u y<o&»Bfli£&tt. TiE-Jfe* 
(46) Tmtint^m^mtRZti&^K 1 1.- 

[0063] 
[fc4 6 ] 



(CHa) n 'P— 0- ] M (R 4 0") m 
OR 3 

[0064] ( ( 4 6 ) *, R 1 , R 2 ii-en^4 

«(4, *aafti~5o^t*»*, 

St. R 4 fi. «*»l~5 0<0^McS|yi, * 
®St^iir;k3dfy;ya^^(i*;y*'x;yS:-g-tfM» 

7j<Ktt-fty, r;^5-h-fty, r-fer-h 
>f ty^r-fef-^r-fe h y-f *>%zffWf$>tii . i 

Wt4JarFCft6. M(4(l+m)fficoA«^f-tySr*t. n 

i4iJSLhwsaR**t. mt^mmny^^'yivm 
<nmwm*?ftwm*? y * x;y^^- 7 

[0065] dfifceo*?*) s TEHR^C (47) 

[0066] 
Hk4 7] 





OCaHg 
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[0 0 6 7] (4 7) tfi, M" + (inffi<?)^«^f-^ 

[0068] _hlB5^ (46) ifc{± (47) 
M** s Li, Na s K s Be, Mg s Sr. Ba, M 
n, Ni. Cu, Znj&»fe«|?Sftfc<>WtfflV^fc» 

m&mmm^Kmu^. zti^oh. l 

i„ Na, Mgi>'!;<|:WLH. 

[0069] #IPj^«FSg<9 D ycr&mm&toh LT 

(J, Uf-^A [3,5-v : -tert-7'f-/U-4-t Fp^v 

<yi^*x*y|gx^/i/j s -fh'j^A [3,5-^-t 

;H . th'JW [3,5-^'-tert-yf-;I^-4-h HP 
dfS^J'S^.XtfVB] s *V*7J* [3,5-v-tert 

-7'f7k-4-t Kn^-y^yy/W^^yixf 
;H . [3,5-^*-tert-yf-;l/-4- 

fx [3,5-i>'-tert-7'f-;L—4-h KP^rvO^Vl/ 
, ^UU^AfX [3,5-^-tert-yf- 

;p-4-bh'pdr^yy;^x*yil^f-;H . xh 

oyf^At'X [3,5- v'-tert-7'f7l/-4-t h'P=*f 

^yy;W!^*y||xf/P] , Ay^At'x [3,5- 
=j-tert-7'j-/i-i- 1 h'pdf 

7x-/H , vytfVtX [3,5-v-tert-7'f-;l/-4 

X [3,5-> s -tert-7''f-/P-4-h Kp=* y^/W 
X*y^Xf-;H , fflt'X [3,5-^'-tert-7'f-^-4 

-hh'pdr^<y^;^x*yffixf-;H s SUJt'x 

[3,5-^'-tert-7'f-^-4-t Fpdfv^.yv';l/*7. 

>7A [3,5-i>-tert-7"f-;l--4-t h'P^f i?J\> 
*X*yS?xf-;I/] N tMJW [3.5-5>-tert-7* 
f-;U-4-hh'P=3f>"<.y^>*X*yffiX^] , V 
^■/^At^ [3,5-v-tert-7"f-^-4-t b'P^f 

[0070] *f6w<oaij«oseJBB)B(i. f vft^ftcor 
wr/i/ 5 x^ A«tffi<or;p s x>? ■Mfc&afi» y 

[ 0 0 7 1 ] JJE ttz 'J yft^HW)TA' S x>7 A&<0* 

[0072] #&BB0S£tt8*«js-r s y >fcit®co 



TfoS-VAMbLXte. TiBHSSS (4 8) T'flSft 

[0073] 
Ut48] 



R 1 -(CH 2 ) n -P— O- J AI 3+ (R 3 0") m 



[0074] ((S(48>ffs Rmm.mmi 

-5 Ocojfrfbfc**, ^f^^NP^VS^diT 
>l>a*y)VM£tzl±7 5 £*tfMfc 1 -5 0c0^ 
R 2 i±. JJS3»a8tl~5 OOJR-ffc 

5 0 <0MbJ<S» *m . R 3 i±, **. K*R 1 - 5 

frx-b-k'ktssam. i ~ 5 o sr^-r . i 

ttlfiU:«>Wk iH04fcttlJ2Utf>Wtfc*U 1+m 

i±3-?*s. ntiiah^aaBc^-t. K<k*aE»±^^f 

p^Jf^;^co!i^«jt^iiS«ji^7xx;^^7f- 
[007 5] JJBWfcL-ai. 01*1*, 7i-/k 

i— ^y-f-jw 2— t7f-/k 9-ryxy;K 4-b" 

2 £LT(;»l{2\ **, **vWS, x*/l*, 7°pf 
-fyrPf/^ n-7'f-;^, sec-W 
« s t e r t -7^-^S, *IIC01K*. 7i-/k 
7-7f-;l^. «S$ti^7xx;i,^7-7f-;«, 
- C H, C Hi 0 HT«S<t*aKr VlfiWThtlt . ±12 

h^j-y, x.f-uyfvu-hJxy. r-fer- h^f 

[0076] 'J Wt^-ftOT^Sx^AiSi: t 

Tf±, ( l —^7^) *^)Vfcx-fcyW&.'ffc<n7)V 
SxnrA*, ( 1 -7-7^) jtf-;W?x*>flW>rA' 
*x<7A^ s (2-7-7f-/W) ^f-;l^*x*yKxf-^ 
^T;l^5xi7A^ s ^y^;l/*X*>-Kxf-;Uc7)7/l/S 
x^AJS. ^y^*X^yKW7^Sxt>AS, (9 

-ryxy;i/) ^^*7.*ysxf-;^r;i/5x>>A 

8L 4-hKndfj/^yi//l^^*yS|xf-;W5T^5 
x^as, 2-^^;^>^>*x*yffixf-;Kor;i^ 
S^Afg, 4-^nnA;yy7l/*X*y|7i-M 
T;l^Sx^AS. 4-rS7^.y^*x*yS^f-;k 
cot^5xi^as, 4 -y< h^^yy^x^ym^ 

•^;^r;PSx^A^, 7xx;^x*y|!xf/W)7 
^Sx»>Aapflrif3iWffe*l4. £*ifc0>«fC, (1- 
■^7^) ^^;^x*y®x-f;pcor;PSx<7Am, 
^.y> ; ';^X^>Stxf-;^7^5xr>Afi^j : < t# 



(t4))02-212833 (P2002-212833A) 



[0077] *9tmnmmamt. rti-m ( 4 
Ate** y yft&ft^7 x y k**a»£ 



tw^kswa. 

[0078] 
[AI4 91 




OR 3 



[0079] ( ( 5* ( 4 9 ) (f\ R 1 , RMi**i/P*i8ll <0SaR££-$\ Jfcft**£liS'*n / v'f y;^^IIS« 



fl-t. R«ii, #* s jRXR1^5 0O«Mk*«>, * 
0*fcttlJJU:<OSBR*«U me?**. nttlGU: 



[0080] Ztlt>V>* T-i> s TiE-flfc* (50) TfS 

[0081 ] 
[ft5 0] 



H0 ^-^ CH 2 -lj>— G 



AI 3+ (R 4 0-j m 



[00 82] (5$(50)#, R 3 «4, iK*Rl 
tfM*$U~5 0<DMbK*S£iS-f. R*tt. **s 

«sr 1-5 0 <nmomm, im^tz\rr^-a^^ 
>umt tzii^n-^-ii-^tsmm 1 ~ 5 0 <o#fbJ<« 

[0083] ±IB«R 3 k IXlfflttt* y ^ 

sec -y^lVm. t e r t -7"~f-/^ 
fltlffiftX. 7!-/«, WtkiSlXk.7*- 

j&Wafl*. ±KOR*0-kUTttHitf, *ifrrt3l*l 

4;*y, T/t^^-M^y. xf-yy/yn^-M 

[0084] *»5fc> 'J yit^^TJV S =^A!l fc t 
T(4. 3,5-y'-tert-7>;l^-4-h h'pdf y<y ^/P 
*X*yaxf-;^T^Sx^AS, 3,5-y-tert- 

7'^-4-t Kp^y^yy>*x*ylb<f-/U97 



/i^$-7Ai& N 3,5-y-tert-7"^-4-hh*ndfy 

"\yy>*x*ygM yrntf/Kor^S-^A^ 3, 
5-y-tert-7*f-;u-4-t Hndfy^yy/^^^y 

K7x-/kC7)7/l'SX7AJg > 3,5-y-tert-7>;l^ 

-4- 1 f o^f y ^y y'/i^* x* y^sor^ s as 

tit&O'fTs 3,5-y'-tert-y 
f-;i/-4-fc Kn^y<.yyVl/*x*yKxf-;K?)r;U 

$~>?A^ 3,5-y'-tert-7'^-4-t h*pdfy< 

yy*;u*x*y^^-;K0T;us -^At&tfk < fcff* 

[0085] *56^Ttis U yffc^fok LTP-0Hfe££ 

^< k t — u yft^ft^fflv^i, c: tm £ 1 
w ^m^m^mmm^-t^Mti^uyit^v 

*SP-0H*g^S^*< k fc— y yft£»k{±, 

#?rtfcp-m*^< k «>— 3*^* y yft#&rc**i 
ttWcRSSttSft*^. dti^co U ytt£fti<D4>T"fc , 
p-a«S-&*^< k 9*-tl.*x*y^^Sr 
fflv^i k««SHt<oifti±S6a***S <#* Lv\ 

1 0 0 8 6 ] jjBtfc y y-fk-^ftco^T-t , jtmwm 
■kuttte&to&R^i k«BSEStt<oi*i±sss*yc§ < 

[0087] ^Bfl^MMM^ffiJSt-I.P-OHMMr^ 
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(5i) ?mh&fci>Mfrt>mztiz>'j?%< 1 

[0088] 
HK5 1J 

0 

i? 1 ~(CH2) n -P— OH 
OR 2 

(rt ( 5 1 ) R»tt*», ift*ftl~5 0<OjfHblc 
fcttT 5 7S£-trtf»fc 1-50 W#fofc**£* 

df n i/;i4SW iaai»^*iSflK&*?» 7 x -iV^-T 7 

;k 2-^7?-/k 4-t*7x-;k 
2 - h'7xx/^ if*W6*i* . ±f£«R 2 1 t-Tfi 

7 s ntV^ sec-yf;«, ter 

t-7>;Wfi* JUJ^flttlfiftg, 7*-;i^ ^7^;w 
w&atufzyx-Jis&i?l-y*/\4&. -ch 2 ch 2 

[ 0 0 8 9 3 JJE Lfc U >"f t , 

mu\ 

[00 90] aWHH«P-OHSf^td«flr<kfc— P* 
•fft 'J >1t&fok ( l — J-?*^) y f-^*x 

(2—fy^)V) yf-zw^tfygx^/k ^y^/kfr 
x*y»xf-/k ^yyv^x*y®, (9-ryxu 

;W) yf-/P*X*yKxf-;K 4-h Kn^y^yy/l- 
*X*yfgx^/k 2-*f-/k<yi'';kftXtfy§§xf- 
;k 4-?nn'syj;Mx*>'i7x-;K 4-TS 

x*y»xf-^4f*Wfe*L*. £ft£>co*T\ (i 
-+y*)V) yf-;kfcx*yi!xf-/k ^y^/kfc** 

[oo9i] *t&m?m^ti&%*. u^y y-ft-^ 

fti: LTtt. P-0Hte&£;J«5r< fc fc— ?#tS«f£<0'J 

y^»w<^i> . ^wmmmmmmuj 

SftgO'J V-ffc^fti: TIEHRS (52) Tf^ft 
[ft5 2 3 



■{CH 2 ) n -F>— OH 
OR 3 



[0092] ( (^(52)*. r 1 s mtztiztafo 
Mzm. mmsocomtimmm-t. r 

ar;k3 >7i/*££ttfasR 1 - 5 o comfrmm * 

«-f. n(il!iUiOgiSt£?H\ M-fbKRffii^n^ 
df i" A^ltaWii'HNa* ii^ 7 x x/K>^ 7 
*SHHHII»«M/CVvr<>J:^. ) 

[0093] ztit>t7)*Ti> . rm-m (53) 

[00943 
HL5 3 3 




;H 2 -P— OH 
OR 3 



[0095] (^(53)*. *sl mmi 
tsmm i~5o «j«bfeigs£s-r. saMcasaai^ 

dp n^df y/M£«IIISffi£^*fijI^7 x x/K>7^7 
;^o^#Sfflit * *X/Cv t> J: v > . ) 
[00963 ±ffiOR 3 fc UTJifflitf » X f-A- 
S N xf;H, rntvi^ ^V7°nf;l^. n-7*f- 
sec -7*f-/Wt t e r t 

St)K^*s t7f-;t/* s K$£ftft7xx 

;i*W-7f-;l^, - c H 2 c H 2 OHTJl$;ft.i>*&fc' 

[0 0 9 7 3 *W»)P-OHlS^ftd«ar< fc fe— 3* 
•fiWe^UJ'ft^llli: tT(i, 3,5-^-tert-7*f- 
;P-4-h HpArv-^.yv>*^*ySxf-;k 3,5-^* 
-tert-7f-;l^-4-h h'p^^yy^X^yiS^ 

3,5-v-tert-7f-;W-4-h Fn^f W» 
*X*yg^f VrotVk 3,5-^-tert-7*f-;P-4- 
t Kn^y^yyMX^y^x-ll/^ 3,5-v-ter 
t- W-4-t Fn^y^yy/^x^yl^^^f 

>^;k 3,5-> ; -tert-7'f-;l'-4-t )?U*i/Kyi/fV 

-tert-yf-^-4-h Fn* i^yi^utf x*y$x 
3,5-> ; -tert-7>7l'-4-h FP^^<y^ 

[ 0 0 9 8 ] ff* U> U yft^ftfc LTJi, fl^C ( 5 

4 ) -cabfcfc&h.* y yft'd**Wfe*i* . 
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a l -CH r P("0) W) (OR 8 ) 

(rt ( 5 4 ) «K R 1 iiMSiSt 1 ~4 9<oft4bfcjaL * 

, r 3 ji^<t-ma4t**s mm i ~ 5 o <o#fbi< 

mzfttKli, (54) tfttfjRi.lP.BPtf) 

[0099] u y^mmmm 

[0 100] 
[It5 5] 



^-CH 2 -P-"OC 2 H s 
OC 2 H 5 

[0101] 
Hfc5 6j 



O 

CH 2 — P— OC 2 H 5 



OC 2 H 5 



^JHCH 2 -P-~0C 2 H 5 
OC55H5 



[0 103] 



4^CH 2 -P~QC 2 H 5 



OG 2 Hs 



[0 104] 
[fc5 9] 



0 

II 



(K> CM rP-oc 2 H 5 

OC 2 H§ 



[0105] 
[ft6 0] 



^>-CH 2 -P—OC 2 H 3 
OC 2 H s 

[ 0 1 0 6 ] 4fc. WWtfflv^* U yft^WUt. ^ 
v > i> coc7)^fi-^B$tiiS s fit < v ^$jH 

[0107] #araos»£ftH«^*s**«a 
mvywmt. rm-m ( 6 1 ) ■c«8<i*'ik^ 

[0 108] 
[^6 1] 

R 1 



(CH 2 ) n -P— OR 4 
OR 3 



[0109] (±iES (61)+, RK R*tt*fl**l 
S*iK*3R s Dt*iSt 1 ~ 3 0 <0Kft**S t *-t . 

R3 . r« fi^-tL-f wBiifcWR. aaasc 1-50 comt 

v\ ) 

[0110] ±IEH&iS (61) 0>«fiT«K HEHR* 
(62) •C*S^Sft-&**»feajRS^4^*< 1 1- 

[0111] 
Hfc6 2] 



>-CH 2 -P-OR 4 
OR 3 



[0112] (JJE* (62)+, R 3 , RUtZtlftl 
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hXW ) 

[0113] _lib<9r 3 . r 4 t txamiif. * 
tz7 *-)m*?i--7^ivmm<?y%%m&. -ch 2 ch 2 

[0114] *^0J«#gcOU V\t^b LXli. 3,5 
- 1 Ho^ i^O i'Vl^Xtfy 
yrnf/k, 3,5-^-tert-7'f-;l/-4-t b'n 
df i'<> : j!V*A*yM> ; - n-7"f7K 3,5-^*-ter 
t-7"f-^-4-h ^n=3f ^y^*^*yKi/'^^^ 
r'y/k 3,5-v : -tert-7'f-;l/-4-t Fn^ri^yi; 

T\ 3,5-> J -tert-7'f-^-4-t Fo^y^VyW 
XtfyI?i^:??T>7k 3,5-x-tert-yf-;l^-4- 

[oii5] *%fs«sffi^«ffiffl-«. *#s* 

3'J<0U yft^HUi. flSS* (63), (ft6 4 ) 




[0117] *me>V yfc£ft*WB-$-*£i:lc J: 

I. 

[oils] *%fmv >ik-£m<vmmM.k i/tt±, h 
-y ho ; t;i#fc*fL-co.oooi-M).i ; e;i'%^»*t<. 

0 . 005M) . 05 ; £;1/%T"S) S £ t £> C*f* t V >J V 



[ o i i 9 ] u yfta**ttHH£? . r/ws-^-Mte 

[0120] ifitf. ±>£<o<m^b¥fll j§£ 
^S'jyft-^BKOffiffltiO. S£5gtttf>ffiT\ lift 

h . y yit^fcrfUT y t* y * f-zuy 

[0121] ±3icott«}4. r/t^ UAKs r;Mr y± 
son, «> LKitzti^fc-smzmLx^^co 

[0122] r/ws-^A-ffc^ftKr/kG y ibMikn'fy 

s t m?&mmtitztf y xx^/i-^w^ti 

•t& t ztihcomtmm < >mx$> o . y a« 
^^»*ffiffl LJt t % mtimm-tmmmm < * 

jk y xx^;w^«-r § y * ^#yip.- 

rt^CfcfcfbT. 1 X 1 0-^Xk0 . IWXftffiX'foh 
ZbtmtK. J:D»^L<J±5xl0- 6 -0. 05 
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*A*T*9, S<aKff*U<iilxi 0- 6 -0. 0 3 
*/l*?*»)sttfc*F4U<tt, 1X10-5-0. 0 1 

i. 7/^ 'JAR, 7/W#y±3R&K&tffc:*tf>ffr&* 
tfDfflffl *M** 0 . 1 t/l^Ltfcfc 4 1 f£?5£ti^i£ 

A JPl±rfliI 1 4 h h . M ** 1 x 1 0 - 6 * 

/WGuarcii, sain lt t ^^aswOTttiarv^. 

[0123] *^Bj^vi?T;U5-^^t L<{i^<7) 

(i, Li, Na, K, Rb, Cs, Be, Mg, Ca, 
Sr, Bafrfcaft&h.i^aKfctlflrr**^** 

»iu>. 7/wy£K4v>L*<^£»*ffiffl-r** 

#CLi, Na, K*>«flMf«ff*U\ 7/^'JA 

JRW^'Ji^ASo-f^fct-Cti, Hitf, iix 
£»£**>m MR. rnt^va. SIS, *BM:itt> 

jKVWiBs ?xy|, f-yf-^a&ii'Ot Ko* 

j^/i^vb*, «, mm. y ^a, 

Dta**, 'J fgWc*, 8WbK*, 58BS, f-*« 
l-rn/^^vi^ l— ^y^xx/l^y 

a, -ry^^y^^ym^b'^m^^ym^ y 
y ;«a& t'mmmm , *mps<\ xm^, n 

-7D!KJfy, iso-7n^y, n-/Ki/, t 
e r t -yh^^t'COT^^^ 7-te^7-fe 
b*-h&£'£«dfV-Mfcl^k #*fl3ft, 1Mb*, 
*Hft**if* ( »H e fe<i*. itL/9<07;^y^«, 7 
;^y±»A«4^(S^n^o-ft^wa*>, #BMt5l* 
^)7;^ytt<oaiv^o*fflv^«^, £*i£ttx?- 

S. Sfcfc. *IWlSft^)77^ytt03lV>fc«*fflV^ 
fi-^rtsK 'J x^l^nfctfW^BIRJE* 
gtt^&SfcfcfcK* S£l,fc#yx;*T/Wi*fcL 

v^iT^* 'J ±3BA«*fctt*h.fe«)fl;^*k L 
•c M4 «> «ii , 7;w* y a **> s v 7^ y ±»& 
n^Mtros^ ;w*>ats , ^mmmrnfiiv^ ym 



Fn*j^;M*yaffi, «a. 5^a, y>*, 

a, yya*ss, ssa, ttmst. m 

mxji*y®i&. mmm. ^-Mt^ 

AEOLUS 7;^y£M£>£W±7^ 

[oi24] #aBHfcflffl-r** y x*TMj&@sett 
^5*-* (ts) ame* ( i ) mtztzktfm 

LW 

( 1 ) TS<0. 3 0 

fc£U TS{i@#ttJg( CIV] i JjWfiO. 6 5 
d 1/gcOPETl g£#5.*ftIWffc:A*ll 30°CT 

1 2^K^*t^f*, #}ia^*»H^TT-3 0 0 

'azx2mrsmmm^m itimmw&& ( 1 1 

V] f ) ^KiOfWSil&Rflrc**. # 
WAtf , V >y& 7 7* A^ifc* "5 xiWttP SrX^7 >f 
10 0Torrt4SJ:at»tMAUJifL*« 
TS = 0. 245 { [IV] f - [IV] i 

-1.47 } 

TSJi, 0. 25lZTX'#>&Zktf£ Y )mi<. 0. 

2 0OTT'*l»Ck* i #fc#tLV\ *fKBttt 

mrixv*A?Mt. fmmfe&^y*-? (to 
s ) aqw ( 2 ) t mt iw 

(2) TOS<0. 1 0 

TO S(i«ffltS^Lfc I VjWBO . 6 5 d 0 
"CT 1 2l$iaacffl5©* L)t t>W0 . 3 g *^5XKIWf 
{C7il7 0t;-Cl 2B#Hl/gOPETV>>>f-772r 
»W»»UT 2 0^7 S/afiTF««*J: bT 1 3 J>ffif£ 
ftLfca. ^y^^T"^*U^MTT-2 3 0°C, 1 

TOS = 0. 245 { [IV] f 1 i-«-[IV]i 

-1.47 } 

[ i v] i it/ [iv] f i {i-etiWD^is^fr 
fcwasskfiW) i v ( d i /g ) 5^u*^t 

»L^^TT«-«.^k LTJi, «itf. x'J 

mifc^TTm+im&m-?* & . to s«, 

J:0#4L<(iO. 0 9JilT, §^WI4L<(i0. 0 
tt. WSD*^»tt^°7^-^ ( H S ) ^'Tia^ ( 3 ) Sr 

(3) HS<0. 1 0 

( H SJi«ltl;^UT#fe*l*ffl*IS§6Wft 0 . 6 5 d 

i/g (mm-, [iv] i jwEWvm 
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2mmMmmitz®, *<n 1 s *«* ioomik* 

Ct"-#-fcAtu WBBRlcl/C l 3 0'C(:M« IDE 
L^ffT^6B#r»Lfcf^ElWttS ( [IV] f 
2) «*tJ:"3IWSfL*»«T**. 
HS=0. 245 { [IV] f 2 [ I V] i 

-1.47 > ) 

h s nmmzm-t h t-a -ii . ut^r^a y <a*ai 

^t'-#-OffiHi##4bK HSJiO. 0 9^ 
TT'&Sifc^'iD&tlX. 0. 0 8 5J3lTC*4i 

Mi. # U XXtWMW/^-XW. (Haze) #TK 
S (4) fc**ff*U*. 
(4) Haze<3. 0 (%) 

JJS**, Haze lijSFHtfi^LfcH*ttft56«»0 . 6 
5d l/g^yxf-l/Vf UyfU-Y (PET) 
y>f77Jp-?nn7i;-Vl, 1, 2, 2- 
rh5^nnx^y«3/ni^g« (SSifc) tJfflPP 
U8g/100ml«iL. ^-X^-?£ffl^ 
•CfflS LfcfiSr^t . Haze . -fe/W* 1 c m 

fl-fe^fcffifflU JJB*«*a»UCffl£U;. Haz 
ett, J:0ff*t<tt2. 0I2IT, Sfetff4L<tt 
1. 0J2TFC**. *WJifc*5VVC. TS, TOS. H 
S, Haze£Sl5&t6fc*fcttffl't*PET>i>Vf- 

mmffly'J fr-jHlW>l'5>f f" 'V 7°£ffifflfl> . * 

i-vTm&mtLTn, mm. *iks£«rje* 

7Wh«±. teSHfcfc i * SftliSfe^n-^SBH* few 
j&*f* & *i* . £ 0 J: a t LT ft fefufe U y>f v 7 (i . 

± , IS ftfkt: J: * SMiB* feft 4 £ X'h h . 
=SrtJ , * T-SlSSffl^ y y ^ -y rfciirUMbf - * ^ 
<^Hit^*&Jr«fe!ll9Rlli--«Jfl6ffl L=SrV\ * y- 

MMm^m^i^^yi-^rmMb lxh, mm, 

53*?J3mnu «a»2mm«S/y y^-^^^ 
f-yrfcffiBft-*. *«BHOslfyxx-r;mWIKtt, § 
fefc, nA/PMfc^Sr^WhlH^ LTzK'jxx-r 
MrfcfLT 1 0 p pm*)l^ftm!ra-tl»*^»4 



[ 0 1 2 5 3 3A/l,hfc^{±*ftgtt**gS<73*& 

WntfcTSBirt-* Z-blzi. 0 s ftfeft§*° ijxxt^ 
«fciH*-CS S . 4iJ2^t*J»t4 3; W h<ffc£ft 
WiTfc o T i i < . S££J6»7»T* -sT fc#»4;b : 2r 

[0126] a^Hk-6*fc UTuswyRaiftv^ 

[0 1 2 7 3 3A*;Ph-ft;^!i<0»»i, *^Wt#fe 

W-^tf* 5 5 0 p p mJ2tT**o« 3->*)VbMr?te 10pp 
m*}f fc ft h Z b m t U\ X 0 m l< \i.T)V 5 - 
VJ>MTb 3A"^hM7 ^tf-* 4 '4 0 p p mOT^s 
3A';l/ Nffli8 P P mjaT. § feCff* I < iiT/WS 
-<7AH7-fc 3A;UMI^co-^IW2 5 p p mfcTFtf> 

0 , 3 h M7«4 5 p P mOTTft & . jK U xXf/P 
vmiSZ&ntifr T)V S x -7 1 3 hM7 
«)W5 0ppm± O^^ifc, 3A*;l-MWl 
0 p p mJSlTT** £ t LW +^=5r« 
SHtS^fSfcfttJi. T/l^-Sx^AJIT-i: 3A*;PhJS 
7-^tH^0. 0 1 ppmi"5^V^fc**#4U^ 

[0 1 283 *fffiBttJttft!Ky xxf /WIJtWjKfiK: 
fflv^iiSJifyx^-f^fi^ftii. JttttfctT*«W<o 

^ffiXTt^-dT^ £ t h . Mx.«\ P E TSrM 
3S1-4*&tts rW^/Ul^xf-^y^y 3-/t^co 
xxf-;HW*, SB^f**3£. t>U<»4. t1^7^;W 
W?* +Mt\£arfy/7 ?)VW.<F>T)V*)VX.XT)VbX. 

^vyyyn-iVb^xr-iv^mLmZ'il^tdk. * 

m?hi;m^iK<n-m-ei>fio zbtfx-zz. * 

[01293 *^J!co«(i. a^jsw^^^-rxx 
r /HkR^fi i vxx r/^mMjct h mmmi^t 

1. mm, 7-i/y?jm : J*^%b'<n : Jtifr#yM 
wr^/i'xxf/i'txfy y 3-;^ ir^^ y 3 
-^fc<7)xxr;^^J£tj;l>S^{i, l^^Wt 
^^WnM^tl^ £<oxxf^3£mffl«off£TTlT 
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tz. *%H^IMii. »KS£»*3r6'?Bffl«£** 
Ux^r;l^««ffi<0}fflttl6*iSt i £1: 

mm?$> o s • Sff 1 2 x-f >y rcff 3 ^aatx 

i xf -y rt'-ff o m&wirc* * . s t, mm 

mb&mwmmmmm^xmmx* 1 1 »ri> 

[0130] #$&^s-&«i»i. fi^sj&offis^a 
prcRiswcwirt* - 1 a*TS i> . m m^x^-Mi 

fclfch t< texx t; W8*RJ^BH&ir*5 i ^KJ6»+ 
»&RJ^+^aw>B^Rl63R^«Slrt-* - b ** 

jus*, r^sx^A^v^^^-&Wiit^ 
»6«iiattr»t«sairt*i k*w * u\ 

[0131] *f6^fi^«BK<oaaiP^i. 

x y-;l*ft:£»<> t < Ji U yfl^ft t £^ 

ii U yft£* fc * R t»B#l^a^^Jn t A 

[0132] wtmm&mmt* ry^y^m, 

X-r^W^tt, Jnitt, fiP^SfliCIBIH* t ^t J 5rV^S 

[0133] tztzl, rynyte&bb txim&i 

xn&iX&XVx.ZTMZttlXTyi-^yM.Tk. LX 
50MT<DtvmmCi>i. X 9#4 1 < &30ppm 

MTornxsmt 4 i k x-fo h . r yf-* y«>*8n*fr 
u e» lx \^^xf<nmxmstmmmv 

hh» < t l 9ff^U<(i5ppmWT, ££>fc#4L<<i2ppm 

aT^mxWint h z txhh* ^9 ycomnz iopp 

Tt4. 

[0135] ^vxr>A-fb^*i UT(ifi-n-LT#A) 
til) *° U XAf/l'ti: ^t-vx^ AJf i 1 i: tT20ppmiy 



Sfl*Sr20ppmJ; 0 -f 4 fc nx MfllSffilfcSrS jfctf> 

[0136] *fffiHOfi^«HSE*fflv^df yx^r/W* 
S^t&iRttis Tyftv^i, f^Wt^?= 

[0137] jWfiWTfflv^iiiryf^eyfl:^*, t 

[oi38] ftttwcii. ryf-^yft^ftk i/tu. 
ziMkry-f-^y. EUHtryf-ty* saryf-t 
y. ry^ty/ua^^ H*if*Wt*i, 
^dioEMitryi-^ymt t\>\ 

[0 139] tiz. ■ffyik-SmtlXU'rhy-n- 
Tp 9 h % r h 5 V 7°n tVl^f - ? h , 

Thy-te rt-/f^m-h, rh9 

K Hf^lfMi. iii^>Oo*>Th5-n 

[0140] *L-C*»^"?x?Afl:£»fc LTIiZiMfc 

[ 0 1 4 1 ] 4fc, XXtt&mb UTtis itf+frXX 

f-;l^XX\ ^Hfxf-;py'XX^^Hf-f H, MJxf-;!/ 
XXA-f Hn^-df-t-f ^/7"f-;khHndfyxX'5r 
H , h U -f y 7'f;WX7ff- h . y'7 x ~)V 

xxy?7y-h. ^/7'^xx>y^n7-f b\ y 
7>a-xX-^7W y'7*f-;uhh'pdfyxx^df 
^ Hs .x-f^x^y/ySL xf-^x^yyy^i: 
AWbtis #fc*77"f-;kbHndfyxx^^ H 

[0142] #fcHjjfcS$5}fyxxf /I'fctt. y^;^" 
yi?*^tf^tt*;^yffifcJ:^infe<oxxT^« 

mmm^mwxh-mttzn-ma±b ?-iv 
*%$sm7)va-)Vfr^mtih--m&tz\izmih 

bfrhm i>0). 4fc«h Hndf i/*)V#y®i5 
[0143] i/^/^yKfc UTJi. vayBL 

n^^K, yiv9A&, 7 ; Jt°ym. t°^< u y®s x^ 
yyffi. 7**9^ yffi. *AyygL T^yy*^;^y 
Hr^yy'x?;^y»s rh^T^yy'^^y 
f*vy*My|!, i,3-y^o7*^y 
y*^;p^yffi. l , 3-y? D^y^yy'^^y®. 
l,2-y^n^df-^yy^;UKy^ 1,3-y^n^ 
*?yi?%jv#ym, l ,4-y;oMtyy*Wy 
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7?/H.s tU7^H8. 5- (TA^'JAH) X/W! 

/ktfyiL 1.4— ^^yyy'tf/ktfyKs 1,5— f 
2, 6—^-7 ?yyy'#/y#y 

K. 2,7— t7^I^y^*n^y«, 4, 4' -t*7 

x-zi'^/i'iKyS, 4, 4' -b'7x-;w;i/*y^ 

#/M<y6gs 4, 4' -t^x-W-f^^'l'*^ 
K, l,2-b*X (7xV^y) X?y-p,p' -y'# 

/M*y», ;^yiL Tyh^y&t/wowfcz 

[0 144] ztihnisiiivtfymnohTVyfm 
&£Vi-7?\/y t Jt!Ji>xym<iz2,6—)-y?i' 
y ! Jti)V#yW&K %t>tih # y xxf;^««£ 

[0145] ztihvxivxymmnmtifrxyw. 
tlx, x*yhy*7HKv», rxvrshviuMy 

VvhWt* VVXisyWls 3,4J\4' -t"7x 

-jufhytifrtfym, axvztibnxzf-M&fm 

[ 0 1 4 6 ] a-jUfc LTJixf-yy/'J n-/k 
l, 2-7°ntfi^y^Ua-;K K 3-rnbyy?" 

yifi/y^U a-/k hyxf-yy/y 
n-/k l, 2-7>yy^yn-;k 1 > 3-7>y 
y/ij3-;k 2. 3-7'^^y/Ua-;k 1,4- 
7f-ixy/ua-;K is '5-^y^y^-^s 
^y^/y/ya-zk l^-Mfyy't-zK l, 
2-y?u^i?-yy";J--;k i,3-y?n^ty 
y*:t-/k l,4-v^nAs^y^-;K 1,2-y 
^o^-t>^^y-;k i,3-y?o'v3fH?-yy* 

7 7./-/k l,4-y?r?'v J r9"yy*.*?y'— /k 1, 
4~y^n^fyy'x;y-;k 1 , 1 0— r#-*f- 
yy^ya-zk k 12-Kr#yy**-/k jKUx 

f-yy^ya-zk ^y by^f-yy^yn-zk #y 

n-/k hb'ndfyys 4, 4' -y'tKn^fyt'X7 
x7-/k 1,4-b'X (/9-tb*Odf^Xh=3fv) < 
y -tt>s l,4-b*X (/3-bKu=*fyx>-^y7xX 
;l^) x/kfry, b"x (p-b h'n^y7xx;k x— f 
;k b"X (p-t Kn^fy7x-/H X/k*ys fx 
(p-t Fndfi^7x-^) 7 7^s Is 2-b"X (p 
-hFnJfy7x~;M^y, b*X7x7-/W % b 
X7X7-K, 2,5-t7^1/yy^-/K 



coy' y 3 -/kcxf- t/y^yP #ttin Ufc ^ 'J a- 

[0 147] ^ft&W^ya-zkOo^xf-yy^'ja 
-;k 1. 3-7°nbyy/ya-;k 1, 4-7^y 
y^ya-;k 1 .A-isyw^-^yV*? J—Atf 

[0148] ZtlkfO i-iVWW^mTlVa-iVt 

Lts hU7f-D-;M^ys hy>f-n-;wx^y % 
h(J^fn-^7*nA-y, ^y^xUXU Wk 7'U 

[ 0 1 4 9 ] b Vn^-iy^H-t'ymt LTiis ML 7 
xyK. yyrffL SSIL bl<adf^I«, 3-tF 
ndfyHS. p-bKndf^is#Ss p- ( 2-b 
Kn^yxb^y) 4-b Kn* yy^oA. 

df-9-y^;i/^yS?s ttz\iZKh^XT)Vfm i mM 

[0 1 50] iKxXf^i: bttes e-*7"n7?b 
y s /3-7°nb°7f57hys /S-;rtf-;k/S-7 , nb':*5? 
by. s-A'vn7? by. /yayh\ yf^VZcb* 

[0151] *ffi^jKy»t> Kttb Fn^f y#/kK 

[0152] aMWTfflV^il*>KyxX-f/W4±fc4 
Kf£##r y 7 Jttt-toxx^we^lx^* 
i L < Hi- 7 9 Vyi?ti)VXyW&tz\5. J t<7)2.*T)Vm 

aummTi) *) s ±fc s / y 3 -/na##7/Hf y y 

/y a-KfcSilfmf^Si U\ 
[0153] ±!tl»iS)S^Ty7^;WKtfc{i-?-wx 

x^im&mmm Ka-ty^uy^^ymt 
tzii*<7)^T)VRmmmwx-h § y xxr^ 

Sis ^ISBSt^-t^UT-ry7^/^*fc{i^«xxr^ 
^jfcttRSWfr fc 77 ? y y : Ji}>v-#yW.&tzte*<r>x.z. 

%BUL^-fl.^yxxr^'CS) l 9s SfetcffiKtt 

[ 0 1 5 4 ] ±sfe* y y a-^^r/^yy/y 3 

80t;U%JJl±#*^2. ?K 'J xxfW* y s § (cff 4 

l < ii9o^ )v%m±^-tz> k y wwfti . - - 
ttamuy/^-zHi ^t«*^w^*^si 

[0155] *^-cMv^tLS^7^yyy'^;ki<y 
M4fctt*wcx , 7 s ' /W8(ft1MI**i: tTJis 1.3- 
t7?i/yyWyi- l, 4-7-7 ^yyy'^;ki< 
yl, i,5-7-7^yyy^*'ySs 2,6-^-7? 
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VWiiiVifsV^ 2,l~f7?vyi/ii>V#yn, 
[0156] *mivm\^iiz>T)V*vyyv-a-)V 

Un-Zk 1. 3-7°nhVy^"yr7-;K k 2-7" 
f-py^yn-Zk k 3-7'^uy^"'Jn-;l/ s 2, 

;k l, 5-^y^yy*-/K ^^yfM'ya- 
/k 1 , b— /k l,2-is?n<\$r*r 
y^'tf-zk l, 3-v^n^df-!fy^-^, 1,4- 
i/^o^-tfy^-zl/, 1,2-^^n^^y^ 
?/-;k 1 , 3-y?n^t>'W^-'K 1,4 
-^^nA.df-9-y^^y-;k 1 , 4-v?a^f-»f 
y>?x^y-;k l , l o-r^^-f-i^y^'J 3-/k 
k 1 2-Hr*>'^-;HP* t *H'6<t4. .rii&li 

[0157] #SMH«0*KUx*r/l'i: LTfcMf Uif-V 

-k #v?i-]syi-y?]s-Y<, #V7Wisy-)~y 

o yxf-py-f * l/- hfc iV'icoft*^** 5 

[0 158] 4fc, *»Wfc*J»t4dfyxx7 l ;K0ffl«' 
«i«{20. 4-1. 2dl/gT**ii:**»*t<, 
0 . 4 d 1 /g*}imifjxxr;l-«*i: LfcWfW 

atftfcwt*. asti. 2d l/gj&eis^yv-* 

7"fcar»?#*L<4rn. J:9*F*b<li. 0. 4-0. 
8dl/g, 3&(C#iL<ttO. 4-0. 7dl/g 

[0159] *^«^UX^f-/WIi6*c0f-<^< k 

t= «k 0 fStti - fc awe* 0 , ■ Sff * 2 xf 

4. 3$>K, ±fB?l»i^ : Sr<t^2SW_h^fett 

t{±*R«iail*f*> h i fc #JfF4 U < , S Ef«?i 
fctfJ: Off* U\ **i6<9t8£fr8a±fiS 

[0 160] 

[0161] jjtf> ^wrfflv^ffwsrjstfirr*^ 



l)BWtt*(iv) 

rffJXXf^7xy-/P/l, 1, 2, 2-ff7? 
DDX^y«6/4 (fiSJt) fi£*«£ffiJHl/Ci8H 

[ 0 1 6 2 ] 2 ) f&SJStt;^-? (TS ) 
*HS£Lfc I V*«tt 0 . 6 5 d 1 /g (ffiUCiftt ; 

[IV]i )»PETl/yyf771g^7XHf 
teA*U 3 CCT'l 2i^lS9[SSiaiL3t«, 3*£H» 
TT-3 0 0'CK2««WLtS« I V 

mmmmm ■, i v] „ > Tiaiwssfflv^* 

tot. BB8 (±0j^>.: H#:*a®68»6 3£85 
8^4 9 751 9 9 0^) A^lffiUt. 
TS = 0. 245 { [ I V] „-i.« — [IV] ; 
- 1 - 47 i . 

[0163] 3 ) fmmfcmy*-? ( TO S ) 
jtM-^tTtl Vfr'^0. 65d l/g«PETl^y 
f-v7"£&Mf«l 3 CCT'l 2 BOSSES*** Lfcfc 
COO. 3g£#5*fS^t;Ul7 0'CTl 2WISSS 

fasu:«L ^ y # waaa* itzm^x 2 3 o°c. 

SUttfc»«. fctfU [iv] i fcitf 
[IV] {1 JKixfiiMMiitMMiS« 1 v 
(d l/g) *»■*-. 

TOS = 0. 245 { [IV] fl - 1 - 47 - [IV]i 
i . 

[ 0 1 6 4 ] 4 ) Itt&DzWHKtt^?.*-* ( H S ) 

®mm-£ix%L>tLtz®m%tf®o . e 5 d 1 /% 

{Wmt\ \ [IV]i ) <9PETI^Vf-<y7 , £fifffifc 
<t 9?WM»#U *<0 1 g £fct# 1 0 0 m 1 fcftfct- 

#-£A*u affBJfifcUT 1 3 o-ctMu JnEtfc* 

frTK 68*18818?^. PETfcoWT I V£ 

m%L ( [ I V] f2 ) s CTFWrtfcJ: 9HJn*4rtHfe/'< 
7^-^ (HS) 

HS = 0. 2 4 5 { [IV] f2 -'- 47 - [I V] i 
-1.47 l 

[0 16 5] 5 ) #5— T/H'bffivt? ( A 

b) 

j8ffla^LTf»fe<lfe I V*«»0 . 6 5 d 1 /gcOPE 

Ti/^fvrsfflw -fe^ti- (ft) «) 2r 

mix. ny?-<r)b&tLXW&l. ~EM\t7y^ 

^y^PETtmrn^nLxry^yw^b ix 

0. 05mo l*ffifflLTS£LfcPET<0bffi£3IV> 

[0 166] 6)M^Xf(Haze) 
»»fi£U!:IV]Mft0. 6 5d l/gcOPETVi» 
f--y7°Srp-^nn7x/-^/l , 1. 2, 2-fb 

7 ^ nax ^ yoi 3 / 1 ( fifiib ) LT 

8 g/ 1 0 0 m 1 o*«fc B*«fex*tt^a5S 

sh-ndh 2 ooo fcfflv»Taai , c«ewt. us^rffi 

liJISS«JIS-K7 10 5t:ffi"5s *A*lcm 
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wvm^x. mmmmm (df) t&mm 

Haze {%) = (DF/TT) XlOO 
iOHaze {%) 

[oi67]7) mm. %mmifwm<mfm 
mmnwmmi s yx^ 1 a BS<o»ffl« jb* 

fc. 

O : £M3iHffi£ "TIB 

a : mm±M^m 

[oi68]8) tm<nm^SL. ttBfttft 

Ocm. ?n^7Wt-F200mm/*(:t> ® 
BBftK. K 0 SBL 5 EMS LfcffcVP 

%«TlWlLft. 

[0 16 9] 9) mkieoxiizm&wm (sh 

D) 

*1WMcl/3 3 (/7A/fyf7W) COM2: 
^<0*£LO (mm) Sr}l£-t6 . &^T±fE?f 
S^*«^KA*iTft»l 6 0°CT3 
04HB«aW-*. *«W«PU ffSl/3 3 </9A 
/fi'f^W) <OfflfBS:»ttT*tf>*SLl (mm) 

iJELl , L2 SriteSKftAU ftWKIB 
$ (SHD) SrgffitS, W, aSI45|i|ffV\ ^cO^ 
im* t -3 TISRJKIWi:"** . 
SHD (%) = (LO - LI ) /LO X100 
[0170] (£JM 1 ) affflWtS <0«ft«t-^- 

W,&t V 7 */HJ t xf-y y ^ y n 6 
TffiBtbftt** ( 2-fc Hndfi^xf-;W) rL-7^V- 
h&il^y^v-c^M^WdtfL. M»£«$fcLT 
7/PS-7i>7^fvl/7^M--b< 7 )2. 5g/l<0X 
f-y y y u ^ -jWBM* # 'J x^f/Kf <z>I3£#fc*t L 
Tr/l/Sx^lR^tLTO. 0 15mol%t7xx 

>\,*z*yM> ! *l->w iog/i wxfi^^/'J 3- 

UTO. 0 3mol%, tJiVBHaUf-7AZ*»!ft5 
0 g/ l oxf-i^y^y 3wW8»*lW£#fc*tLT 'J 
f-7AJTfi: IX 0. 0 2 5 m o 1 %SDi.T . S*»H 
StT«fffcT2 4 5°CT1 OiMSHWPLfc. fcHTSO 
4HS£Bl/C 2 7 5XJ*TlHai/ooRfc**>£HJ*fli 
«te~Rftl3. 3Pa(0. lTorr) tU2^> 
fc2 7 5*C, 13. 3PaTfifB£Ri6fcfT-5fc. 

[0171] sKyxf-vyf-i/^l'-hcoi v#0. 

6 5 d 1 /gfci»f**"CfcKUfc«^lfflB ( AP ) 
« 8 0 ft"Ch 0 , S»£tt8Ji£JBW*fi£$Stt£#*- 

&i<7)T&-3fc. 

[ 0 1 7 2 ] *fc, JJW>MB6fcT*fc*lfc I Vff 



0. 6 5d l/g«WfUxf-kyf l l/7^k-ht»Kfe 

xmmmmz'K^mtm.^?*-? (ts) 

fc . T S (i 0 . 1 8 T& 0 . iScStttt -p fc . 
[0173] MB^y7MfcUcPET^y&m«£ 

iU*-9 (TOS) TOSS20. 0 7T* 

[0 174] *fc, OTEf-vTMfcUrPETi^vtffl 
^r*9-b*t*ftfc. *9-b«tt4. lt*-J 
fc . BBMcHEf" v ritLtz P E T V 5>yfc Aft vc»* 
\-XI(Haze) tSttfc. HazettO. If* 

[0175] »ma^-r»fe<ifcPETu^yf-yr& 

*M#ffl»fc«teU ?LS0. 24mmW 
ij7Ufcl 8fflfrt4tfcfeP&*»£> 2 8 8°CTn±ffi£ 

jsffitffio-c^a. ?M y y/^s 300 om/^ 

■cgi&Kofc. *«*Efo5|®#ife£ffl*fc LT3l£ti 
^O-7-80' , C, ■fe-yhSSgl 50°CT1 . 6 
5fg(»Lr3 0T>-r-y^X, 1 87 4 

#u x^^^«tt*t*fe. «*wsafeioaissw± 6 %-c 

*o?fc. -*®*tUTf«ftn-5-8 0 , C. t-b-fe 
•y h L=5rV ^ 1 • 6 5 fgfcJEffLT 3 0 r>r v ^ X . 
1 87 -f y hcO^yxxf^tt^Srfffc. 

5 0 Om/m i nX'4 >9V-XWMi^, 6 Ofy 

fc. »**JJ:WPfitr«iWttK#»lcRff'?*0, ft 

fflji fcteffl - t «. fcliM t Rao^ v ^ t, cot* -? fc . 

[0 176] (H»M2) li^WtU7^S-') 
^7-fef-^7-feh*-h£>2. 5 g/lcOXf-ky^'U 
a -y WKR ^ *" 'J xx x^+coig^HcM U T 7/W 5 x 
V&m^t LT0. 0 1 5 m o 1 %*> ± tWB3^"0W h 

(ID 07]<fnit% 5 0 g / 1 coxf - v y 7 U n SS: 
K^^C*ftTnyN>hS^tLT0. 0 0 5mol% 
SDiTS^#^^^ft^tL^PETyy>f--yr2r 
^f*. iMWtHWcftttU. 7LS0. 1 8mmW 
U 7 1 8fflffrt6itS*PA*»<9 2 9 OiCTttfflS 
«ffitfl!->T?^J. 'J y?'lL 3 0 0 0m/» 

fin-5-8 0X; s b-h-fe-yht^V^Tl. 5 
5fg£SEttLT 2 Of v-r-y^X, 187^7^<ybc0 
^yxxf S^UxXT^g#*S: 1 

9 0 , c^s»b-^-(: | Jfyv'3y^^o. 06 
#t^--a'-7^-h*5 o%Taas€, 
mrfc:iatwiws*i:§i§»i.>f y^y-^?iwnit 

i0> 6 0fyf7?x3 67^ ^^yhco^yxxr 
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[0177] (mSW3 ) SS§-£«i: LTT^S -<7 
J*T±+tVT±Y**-V*>2. 5 g/ 1 COXf-l^y/U 

3- /H8iS£sK 'J x^^ifKOBBR^tSt LT T;i^ 5 - 
^Ajf^LTO. 0 1moi%tij:l>l|iJfWr 
yRfDft 50g/l coxf-i^y/U ^-/m^K^t 
StLTU^AJS^fc tTO. Imo l%Jni.TS»£ 

;x247-( 7*yh«g®g3^3S»rIJI8*ti: 5 5 
T>T- >y ? X 4 8 7 ^7 > h 2 0 

4 - F«t#'3 0%t 5%i:tSS«^iIiti 
V SCOT'S) -oft. 

[0 178] OUftMl ) fflsl&fc uc. ^mcrvtt 

TbLXO. 05 mo l&fc$r*J;dW!£fflLfcJ2lWi 
1 traaWJSM^Stfofc. APJ46 5ih TSli 
0. 2 2, TOSteO. OlTfc 1 ^ CLft&Oftlttfc:"? 

/^«m i t nwdme* u*o*wt*j j: tra 

[0 17 9] 4fc, «3RWlOf-v7'fl:LftPETl/y 
VfcJBVvc*?-b*Mtofc. *?--b«il. IT 
StE«Wl~3«>*9-b*fc«UAb<4. 0 
Xfo-otz, 

[0 180] 



*0 O O X 

sip p o x 

ifo < < x 

fio__o o_x 

J . - 2 



» £ 2 2 8 




[ o 1 8 1 ] &tz. msnmt ixrmv >te&b 

[0 182] 
[€6 5] 

0 

CH 2 -P— OH 
OCzHg 

c o i s 3 ] u yft^*Awmas3Stti«<oi:e o . 

[0184] 
[flS6 6] 
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HO^)~CH«— 



[0185] (V vtt&tymriv s ~y ^u^M ) 

0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylphosphon 
ateWT^S-^^ (7/l^JSA) wttm 
[0186] 1. Sodium (0-ethyl 3, 5-di-tert-butyl-4-h 
ydroxybenzy lphosphonate) CD -nfiSi 
50%7KlS-ft,^ h I) ? A7j«6. 5g ( 84mmol ) k ^ * V - 
;M5 . lml Ofl^M+tdi ethyl (3 , 5-di -tert-buty 1 -4-h 
ydroxybenzy Dphosphonate 5g (14mmol) (0^-9 J— IV 

m&. lmi £ ant . mmmm%T2Ammn»Mviz'tT -> 

Ommol) fcjni, ffiffiajfc^JR. 4 VrtW-n/Cffi 

dium(0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylpho 
sphonate) Sr3.4g (69%) f»fc. 



jwk : ae»* 

M£ : 294-302°C (#JB) 

1 H-NMR(DMS0, £) : 1.078(3H, t, J=7Hz), 1.354 U8H, 
s), 2.71K2H, d), 3.724(2H, m, J=7Hz), 6.626(1H, 
s), 6.9665(2H, s) 

TSWttff (*-y3rtliafflMt) : Na 6.36%(6.56%), P 
9.18% (8.84%) 

[ 0 1 8 7 ] 2. 0-ethyl 3, 5-di-tert-butyl-4-hydroxy 
benzylphosphonatecDT/PS-^Ail (T^ISA) CDS 

m 

^•dtffTcOSodium(0-ethyl 3, 5-di -tert-buty 1-4- 
hydroxybenzy lphosphonate) lg (2.8mmol) CO?J<^M7.5 
mlfcFilSr/l'S-'>A97j<S]ft 364mg (0.97mmol) <D7K 

a. H^LTO-ethyl 3,5-di-tert-butyl-4-hydroxybe 
nzy 1 phosphonatecD 7/1/ 5 - ^ A:^ £ 860mg#Jt . 

M£ : 183-192°C 
[0 188] 



(72)JMB# JBJl #- F*-A(#*) 4J029 AA01 M02 AA03 AB04 AC01 

atKjR^jWJSBazTaisi^ xm& AC02 «°2 BA02 BA03 BA04 

*W*^±II^?5f^rt BA05 BA07 BA08 BA09 BA10. 

BB05A BB09A BB10A BC05A 
BC06A BD03A BD04A BF09 
BF18 CA02 CA03 CA04 CA05 
CA06 CA09 CB04A CB05A 
CB06A CC03A CC05A CC06A 
CD03 CF14 CF15 EA02 EA03 
EB05A EG02 EG03 EG05 
EG07 EG09 HA01 HB01 JB191 
JC541 JC551 JC561 JC571 
JF221 JF451 

4L035 BB33 BB59 BB89 BB91 CC11 
DD15 EE02 GG02 

4L036 MA05 MA33 MA39 MA40 PA01 
PA03 PA33 PA46 RA03 UA08 
UA26 



